Nafion 212 membranes were placed in a bath of 3% H2O2 solution heated to 80 °C for 1 h under magnetic stirring to remove organic impurities. Then, the membranes were rinsed in DI water and placed in a DI water bath at 100 °C for 2 h under magnetic stirring. Next, the membranes were placed in bath of 0.5 M H2SO4 at 80 °C for 1 h under magnetic stirring.
Finally, the membranes were rinsed in DI water at 80 °C and stored in DI water.
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II. Product Separation, Identification, and Quantification.
Liquid aliquots were taken from the cathode electrolyte and gas trap and diluted in water or CH 3 CN for product analysis with an HPLC (Agilent Technologies 1260) equipped with a variable wavelength detector (VWD, G1314B) at 210 nm. Additionally, the reactor and components were rinsed in deionized water after completion of the reaction to collect residual species. The column (Phenomenex Inc., Gemini C18, 3 µm 110 Å) was operated at 45 °C with a binary gradient method containing water and CH 3 CN at 0.6 ml min -1 flow rate. The CH3CN fraction was increased from an initial 15% (v/v) to 60% during 5-15 min, analysis (see pages S8-S10).
A gas chromatograph (SRI Instrument 8610C MG#3) equipped with HaySep D column and MolSieve 5 Å columns was used for analyzing H2 gas. A schematic of the gas flow path for preparative electrolysis experiments is shown in Figure S1 . A thermal conductivity detector (TCD) was used to detect H2 with Ar (Airgas, 99.999%) as the carrier gas. H2 was calibrated with a commercial gas mixture (Matheson Tri Gas MicroMAT 14) under operating conditions. Gas aliquots were sampled every 12 minutes with the first injection starting approximately four minutes after the reaction initialized. The amount of gas evolved from D-electrolytes was approximated by assuming 100% D 2 product, and quantified using a calibration constant derived from the H 2 calibration after being adjusted for the different thermal conductivities of H 2 (1828 W cm -1 K -1 ) and D 2 (1372 W cm -1 K -1 ) at 293 K. 1 Figure S1 . Schematic of gas flow path for preparative electrolysis experiments. MFC = mass flow controller, GC = gas chromatograph.
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III. Calculations of Selectivity and Faradaic Efficiency.
Faradaic efficiency (FE) to liquid product ( = MF, FA, hydrofuroin) was calculated by:
where Ni is the number of moles of product , is the number of electrons transferred per molecule of product (z = 4 for MF and 2 for FA and hydrofuroin), F is the Faraday constant (96,485.3 C mol -1 ), and Q is the total charge in coulombs transferred in the external circuit as measured by the electrochemical workstation. Product selectivity ( ) was calculated using eqs S2-S4:
where ,0 and , are the initial and final amounts of furfural (moles).
The incremental amount of evolved H2 ( 2 , moles) was calculated by eq S5:
where 2 is the concentration (ppm) of H2 measured by GC, P is atmospheric pressure (P = 1.013×10 5 Pa), V is the volume of GC sampling loop (V = 1 cm 3 ), R is the gas constant (R = 8.314 J mol -1 K -1 ), T is absolute temperature (T = 293 K). The instantaneous faradaic efficiency of H2 ( 2 ) was calculated by eq S6:
where 2 is the number of electrons transferred per molecule of H2 ( 2 = 2), ∆ is the incremental charge transferred during the time (t) required to fill the sampling loop. The 
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III. Calculations of Selectivity and Faradaic Efficiency (cont.)
The total amount of H2 evolved (NH2) during a reaction was estimated according to eq S7:
IV. Additional Details of Hydrofuroin Identification and Quantification.
A fraction of hydrofuroin was collected using an HPLC (Waters Alliance) equipped with an automatic fraction collector (Waters Fraction Collector III). The same column conditions and pumping method were used as described in Section II, except that 0.1% Table S6 ). 
